
12Kb 
6Kb 



-a? 



V33 
A B 




FIG.4A 




FIG.4Biii 



6/33 



Fig. 4Bi 



437S^ 


D SA 


? 




:ivs: 









1808AS 




F 




S • < ° <£> O <Q 



8/33 




10/33 



o 



eh a. 

l-H Cm 

1 — I cu 

cu pc 

i — i <: 

CO CO 

>h 



Q &M 

CO PC 

>H Cm 

O Cm 

En O 



> 
EH 
E-i 
P-i 



> 
t — I 
i-h 1 
Q 



< 
CO 

> 

S 

l-H* 

Q 



> 



H ^ 

W <C Eh 

ffi Cm Cm 

PC Cm CO 
> 



Eh 
hH - 



> 

CJ 
> 
Eh 
I — I 

a 



> 

EH 

> 

Eh 



Eh 
CO 



CD O 

Eh Eh 

53 EH 

Cm Cm 

< < 



53 
hH* 



S3 
i-H" 

I — I 
Eh 

W 



> 
52 
S 
hH 1 
53 
>h 
Eh 



W CO CJ 

O « <C 

O rij 53 

Cm Cm Cm 

CJ < > 



U 



>H 
EH 

> 
hH" 
> 



M Pm 

a co 



CNrOCMOOCMCMCslCslOgCMCMCN 



« « > 

53 c< pc; 

> 53 

HH 1 

I 

pc cj cj 

CJ CJ rtj 

^ a 



> 

>H 

I — I 

> 



s co co 

PC W 35 

> 




a cj cj cj 
cj cj a cj 

X PC PC Cm 



q a o 

CO CO i< 

> H 

^ «-H" 

Eh m 

> CJ 

> CJ 
CJ CJ CO 
< CJ < 
^ CO O 



Eh 
53 

M 



PC 
CO 

(-H* 

i — i cj 

a > 

co CJ 

> co 

CJ >h 

O CJ 



CM 

I 

U3 



00 
I 

CN 
CM 



CO 
CM 

I 



r- 

(XI 



o 

CM 



CmEhOEhcOEhEhEh 
O'OWWWWWWWlxJ 
O O O CO CO Eh 
m m > i-q ■ 



< < j-q 

> h > 

i — ii — i f— i 

q a a 

>H < ^ 



> H 

hH 1 l-H* (-3 

> M > 

Q Q Q DC 00 

I — II — I t— I Cm 0-4 



o» o 

hH - I — 1 

CO CJ 

I — I o 

M > 



53 fccj 

Eh eh 

O O 

i-q ^ 
CJ 

CO > 

> CO 

CO Eh 

>h < 



53 *J 

Eh Eh 

H W 

Eh O 
h^ 

hH* O 

<C ^ 

fcq m 

Q Q 

i-h 1 Cm 



CN 
I 

cn 



co 

CM 

I 

cn 

CM 



PC 
> 

a 

I — I 

l-H* 
> 

I — I 

a 

>H 



CO 



o 



co 


CM 


LO 


LO 


LO 


LO 


LO 














i— t 


rH 


T~H 


t — 1 


t-H 


i-H 


t-H 


t-H 


t-H 




t-H 


rH 


t—i 
l 


CO 




<; 


> 


l-H* 




>H 




o 




CO 




CM 
rH 


*c 


O 


o 




a 


O 


a 


O 


o 


ID 


O 






a 


CO 








PC 




!3 


^: 


PC 


a 


a 




> 


> 


1-1 






r< 




i — i 


Eh 


> 


> 


> 




53 


53 






P3 




s 




2S 






S3 




IS 


S 


hH 


IS 




IS 


IS 


i-l 


h^l 


IS 


IS 






>H 


o 


o 


Eh 






a 


Eh 


Eh 


CO 


> 


co 






l-H" 


o 


< 


> 


o 


hH 


H— 1 


CO 




IG' 


IC 




hH 


> 


M 


hH 


HH 


h- 1 


> 


hH 


hH 


hH 




*c 




Cm 


Pm 






Eh 


Eh 


CO 


CJ 


IR 






hH" 


hH 


h^ 








hH 1 


hH 


hH 1 


CJ 






o 


Cm 


PC 


Eh 


CO 


Eh 


CO 




< 


13 


Eh 


Eh 




> 


CJ 


Cm 


<: 


hH 


Cm 




CO 




Eh 








s 


Cm 


PC 


s 


O 


O 












Cm 


CO 




53 


hH 


hH 


s 


Eh 




CO 




s 


^C 




c 




o 


a 


• 




S 








Cm 


M 


CJ 


o 






s 


* 




• 




Eh 




>H 


Eh 


CO 


CO 




hH 

Q 












S 




>H 


^C 


Cm 


o 


















O 




CO 




























(0 


























c 




LO 
















o 




00 






CO 
















t-H 


o 


LO 


M 


























4-J 




O 


g 










CO 








to 


O 
M 


Eh 




g 


g 


o 


g 




rH 


c 




ad 


+-> 


< 


t-H 


rH 


Q 


Q 


o 


Q 




X 


-H 


SH 


Cm 


<U 


Eh 




PC 


Pm 






hH 


HH* 


Eh 


CJ 


a 


< 


PC 



I 

LO 



CO 
CD 
CO 
CO 
<D 

rH 

o 
p 
c 

O 

a 

Cm 



o 

CM 



Eh 

PC 
hH 

z 

Dm 
hH 

S 



co 

a 
-p 

g 
(D 

CO CO 
Q l-l 



hH 



11/33 



°8 

O 



o o 



o 



> o 

O DC 

> ^ 

S£ Eh 

i — i fa 

W EH 



Cm 



> 



DC X 
Q Q 
CO CO 



O ^ H 

o os s 

o dc 

fa i — i 

> HH 

M > . 

t-3 CM ICC 

OS CO CO 

DC DC DC 

a a a 

CO CO CO 

CO CO > 



t-C 

> 



< Hi H 

dc fa oS 

HH l-H 

> Eh ft] 

f< Eh ^ 

1—1 I — f 
! — II — II — I 

ai a, f< 

^ h CO 

K K H 

a a a 

CO CO CO 

CO O J 



I — I CO M 

CO DC ^ 

s e> ^ 

oS O fa 

f-q S M 

he 



CO 

> 



O CM 
S CO 



> 
s 

ffi DC K 

a a q 

CO CO CO 
fa E-i « 



hH* 

>H 

1-3 

EH 
D-i 

a 

dc . 

Q • 
CO 





CO 




LO 


LO 


LO 








oo 


r> 


r- 


r-T 


1— t 


T— 1 


t — 1 


t— 1 




i—l 


r— 1 


i — i 


i—! 




i-H 


CO 


*s 


EH 






o 


CO 


CO 


CO 


EH 


CO 


CO 


l-H* 


CO 


CO 


EH 


O 


EH 


O 


a 


1 — 1 


< 


> 


»-3 




IS 




> 


H 


I— I 


hC 


> 


>H 


S 


fa 


f-C 


% 


EH 


EH 




< 
1 — 1 


fa 


EH 


i— i 


l-H 


hh 


> 


fa 


DC 


h3 


> 


fa 


fa 




DC 


cn 


OS 


oS 


>H 


Q 


Q 




a 


Q 


Q 


Q 


Q 


Q 


Q 


Q 


Q 


I — I 


H 


> 


i — i 


hH 




(— I 


l-H 


1 — 1 


I — i 


M 


hC 


EH 


O 


>H 


hh" 


1-3 


«< 


DC 


« 


OS 


OS 


EH 


OS 


a 


CO 


CO 


Q 


Q 


CO 


CO 


CO 


CO 


CO 


CO 




a 






CL, 


CM 


CM 






o 


S 






os 




* 




o» 


EH 


EH 


EH 


CO 


EH 




> 


w 




• 










DC 


> 


CM 






o 


OS 












DC 


DC 


a 




§ 


os 


fa 


fa 




CO 


hC 


• 


Cm 


CD 


Q 




CO 


EH 


OS 


o 


i-C 


a, 


Cm 




< 


a 


O 




OS 


< 


EH 




Q 


Q 




DC 


CO 


Cm 


fa 






z 




<< 


CO 


CO 


>H 


EH 


CX4 


> 








e> 




EH 


CM 


cm 


CO 


CO 




Oh 


CO 


OS 


S 


l-H. 




CO 


IS 




>h 


Cm 




> 




Cm 


S 




EH 


Em 


>H 


X! 


fa 


DC 


fa 




• 


fa 


>H 


EH 


EH 


EH 


EH 


EH 


EH 


EH 


EH 


EH 


EH 


EH 


EH 


CM 


l— i 


Cm 


CM 


CM 


Cm 


Cm 




fa 


fa 


M 


IS 








CO 


fa 


fa 


co 












fa 


fa. 


ac 


O 




e> 




w 






e> 


fa 


o 


O 




a, 


EH 


EH 


Q 


EH 




*S 




EH 






LO 














o 




LO 


CM 


CM 


oo 


CM 


CM 


CM 


CM 


oo 


00 


00 


iH 





o 








EH 












EH 






> 












> 






CM 






>* 






DC 






Q 






CO 






M 


oo 


i-l 




1— t 


CM 


i-H 


I 


1 


00 


00 


r- 




rH 






















> 






1 — 1 
OS 






a 






>H 












a 



LO 

00 

I 

i-H 

CM 



O 
iO 

I 



co Cm 



oo 



EH 
> 

CO 

a 

Q 

< 

25 
fa 
Q 

s 

t-C 



Q 



o 

00 
CM 
DC 



LO 

O 
CM 
Q 



lO 

i—) 
Q 



roi>c^vDU)VDvoooHcrir s 'r s - 

CMrHi-Hi-Hi-Hi— trHi— fCMi— li-HCM 



■f. ■■ ■ . ••, 



MW 

E43A 

D205G 

N14A 

D145A 

H230A 
LIEN 

MW 



21 kD 31 kD 45 kD 66kD97kD 



Fig. 8A 




MW 

NO PROTEIN 
LI EN (2.6ng) 

LI EN (26ng) 

E43A(28ng) 

D205G(32ng) 

N14A(17ng) 

D145A (24ng) 

H230A (20ng) 



12/33 



SC LINEAR OC 



Fig. 8B 



13/33 



IL1EN 



s, 



D205G 



SC OC 



Fig. 8C 



MW 
OMIN 
10 MIN 
30 NUN 
60MIN 

120 MIN 
240 MIN 
300MIN 
OMIN 
10 MIN 
30 MIN 

60 MIN 
120 MIN 

240 MIN 

300 MIN 



LIEN 
A 

T4DNALIGASE 
A 

EN 




10 



Fig. 9 



14/33 

KS-DNA AP-DNA 



MW NO PROTEIN LIEN Exom NO PROTEIN LIEN EXOIH 




1 2 3 4 5 6 7 

I Fig. 10 



LINEAR 
Aflm 

Bamm 



Fig. 11A 




Kef 

J3 



Fig. HCi Fig. HCii 



GATC 12345 



c 




GATC 12345 




Fig. HCiii 

GATC 12345 



16/33 



fas? 

in 



=r.ss 



Li. 



o 
o 



o 

fa 




lo co 



00 

I 

< 

Eh 

CD 



E-t 
O 
Eh 



O 
Eh 



Eh 
E-i 

Eh 
CD 



E-t 
Eh 



E-t 

Eh 
Eh 

U 
CJ 
E-t 



I 

&H 
< 

Eh 
*C 
O 
Eh 
Eh 
Eh 

< 

< 
Eh 
E - i 
CD 

<! 

Eh 

&H 

Eh 



CJ 
Eh 
Eh 
CJ 

< 
H 

Eh 
Eh 

Eh 
Eh 



Eh 
Eh 
Eh 



CD 
CD 
< 



17/33 



Fig. 12A Fig. 12B Fig. 12C 

GATC1234 GATC12 34 GATC1234 




18/33 



u3 



m 



5*3 



lO OO 



19/33 



^3 
Si 

1 1 \ 



03 



£9 




-P (d 

-P rd 

-P (d 

-P rd 




O 



20 / 33 



AG G A T CT c aagaag 
TC€T |AGA| g. t tcttc 

t 7~ 

AAGTTTTaaat caa 



T T C lAAAAlt 1 1 a g 1 1 
t 

GAAGTTTtaaat ca 



CTTC IAAAl a t 1 1 agt 
t 

TCCTTTTaaa t t aa 



AGG AAAAtt taatt 

__ 

AGATAATcaaaaaag 

c 




T C A A T C T a a agt at 
AGTT|AGA]ttt cat a 



21/33 



FIG. 14Bi 



ATA A T CT catgacc 
TAT t IaGaI q tactqq 
t 

CATTTTTaatttaa 



G T |A A A A A | t t a a a 1 1 
t 

TCATTTTt aat tt a 



AG T A AAA a 1 1 a a a t 



AAAATCCct t aacg 
TTTT fAGGl qaat tqc 
t 

AAGATCCtttttga 
T T C T lAGGl a a a a a c t 
t 

G A G TTTT c gttcca 
C T C |AAAA[ cr c a a g g t 
t 



22/33 



O tJ> 

05 -P 

03 -P 

03 -P 



1) 


Ol 


ol 


1 1 

1 ' 














» V-/ 


t) 


Q 
















o5 


_|_J 


Ol 


-p 






H — 


oi 










ol 


J_J 














_p 


03 


03 




i) 


o3 


V-/ ' 


rj 






-p 


03 


o 


Cn 


-P 


03 


-p 


fd 






4-) 


03 


fd 


-P 


-P 


03 


o 








tn 


O 


tn 


o 


-P 


03 


CP 


O 


Cn 


O 


-P 


03 


fd 


-P 


o 


Cn 


-P 


fd 


-P 


fd 


-P 


03 


fd 


-p 


-p 


03 


O 


Cn 


(d 


-P 


03 


-P 


fd 


-p 


-p 


05 


-P 


fd 


(d 


-P 


03 


-P 


Eh 


< 


o 


tn 


03 


-P 


-P 


fd 


03 


-P 


Eh 




o 


Cn 


O 


Cn 


fd 


-P 


03 


-P 


CD 


o 


-p 


03 


-P 


(d 


<d 


-P 


03 


-P 


EH 


< 


-p 


03 


03 


-P 


tr> 


U 


03 


-P 


Eh 


< 


+J 


03 


03 


-P 


fd 


P 


03 


-P 


Eh 


< 


tn 


O 


03 


-P 


fd 


P 


Eh 


< 


O 


cd 


Eh 


< 


*~ Eh 


< 


Eh 


< 




< 


Eh 


< 


< 


Eh 




< 


Eh 


< 


Eh 


< 


O 


cd 






O 


O 


*C 


Eh 




< 


EH 


<: 


Eh 


< 




Eh 


<C 


Eh 


Eh 


< 




Eh 


Eh 


< 




CD 


CD 


O 


O 


O 


o 


CD 


< 


Eh 


o 


O 


CD 


a 




23/33 



A TTTTTTaaTGTCAACTC 



AAAAAAt t ACAGTTGAG 



t 

TCTATTaaaaaggaaaaa (+207 bp) 



AGATAAtttttccttttt 



AAG AAT a a a 1 1 1 1 c 1 1 1 1 1 (+21 bp) 



T T C T T |A|t 1 1 a aaagaaaaa 
t 



FIG. 14E 



L1.2 
(LRE-1) 

LRE-2 



AGTGGTgaaagtgggcattct 



T C A C C |A|c tttc a ccc gtaaga 
t 

TGAGCTaagatcacaccactg 



ACT C |GA|t t ct a gtgtggtgac 
t 



24/33 



tP O 

rcS 4-J 

Cn O 

rd -P 



rd 


-p 












o 


rd 


p 


o 


tr> <d 


-P 






rd 


-p 


rd 


p 


rd 


-P 




u 






O 


CT> 


O 


&i 




-P 


tn 


o 






O 


Cn 


O 




-P 


rd 


fd 


-p 






(d 


-P 


O 


tn 


tr> 


O 


-P 


rd 






P 


rd 


rd 


P 


(d 


-P 


rd 


-P 






-P 


rd 


tr> 


o 


-p 


rd 


rd 


P 






rd 


-P 


tn 


o 


-P 


rd 


-P 


rd 


rd 


-p 




O 


-P 


rd 


o 


tn 


rd 


P 


rd 


-p 




O 


-P 


rd 


<d 


-P 


rd 


P 


rd 


-p 


rd 


-P 


-P 


rd 


rd 


-P 




O 


rd 


-p 


CP 


O 


rd 


P 


rd 


-P 


rd 


•P 


rd 


-P 


rd 


-P 


rd 


P 


Tt 


A|a 


rd 

^ Eh 


At 


rd 
Eh 


Ajt 


rd 

*~ Eh 


At 


rd 


Gt 


E-t 


< 


< 


Eh 


Eh 


< 




Eh 


< 


Eh 


Eh 


< 


CD 


CJ 


Eh 


< 


Eh 


< 




CD 


CD 




Eh 


< 


<: 


Eh 


< 


Eh 


< 


Eh 


Eh 


< 


O 


CD 


Eh 


< 


Eh 


< 


Eh 


< 


CD 


cj 


Eh 




CD 


O 


< 


Eh 


<: 


EH 


rn 




L1.3 




L1.4 




CGLl.l 




Z73497 





FIG. 14G 



25/33 



L05637 TTTTTTaaaaaa 



Z70758 



Z69648 



Z68339 



A A A AAA 1 1 tttt 



t 

T G ACTT a gaagtcc^atgaatcca 
A C t |g AA|t cttc a ggtacttaggt 

Z69721 T GCCTTa agaaggtcaaaggcag 



AC |GGAA|ttcttcc ag tttcc gtc 
t 

AAAAACaaaaaa 
TTTT Tgtttttt 

t 

Z68163 AAAATTaaaaat tgtgat 



TTTT AAtttttaact eta 



t 

GGGGTTaagattgaagaatg 
C C C ClAAlt tctaacttcttac 



t 

Z70042 GGATTCaaaaggagt tat t gat 



CCTAAGttttcctcaataacta 



t - 

Z68746 TCTTATaaaaagtaaact 



A_G_AA|T|A|t 1 1 1 1 c a ttt g a 



27 / 33 



CONSTRUCT 



TRANSPOSITION FREQUENCY 
(10" 6 cell" 1 ) 



WILDTYPE L 1 



D703Y (RTJ 



N14 



(EN) 



D145A (EN") 



D205G (EN") 



H230A (EN) 



335 

0.5 

3.4 

1.0 

0.7 

1.3 



FIG. 15B 



28/33 




29/33 




30/33 



FMOLES dGTP INCORPORATED 

100 



+ 

D702Y 
LRE2 

L1.3 

L1.4 

L1.5 
L1.6 

L1.8 
L1.12 
L1.14 
LI. 15 

LI. 19 
LI .20 
L1.21 
LI. 24 
L1.25 
LI .33 
LI. 39 



3 



□J 



H 



H 



H 



200 



Fig. 17B 




S5 



200 



31/33 

HIS+/10 7 CELLS 
400 600 800 





L1.2A 




L1.3 




L1.4 




L1.6 




L1.15 








LI. 19 


IS* 

yn 


L1.20 


!U 

~y 


L1.25 




LI .39 



1000 2000 



] 



1.0 



2.0 



3.0 



4.0 



LRE2 
D702Y 
LI. 5 
L1.8 
L1.12 
LI. 14 
L1.21 
LI. 24 
LI. 33 



] 



Fig. 17C 



